Recently, the rapid development of Internet finance has influenced the traditional financial model in many ways. As an emerging financial mode, it provides customers with a wider range of multiple financial services, but also has an impact on the commercial banks operating efficiency and innovation efficiency. In order to explore the impact of Internet finance on the innovation efficiency of commercial banks, this paper analyses the data of 14 commercial banks in China from 2009 to 2015. First, the BCC model is used to measure the innovation efficiency of commercial banks. Then the Malmquist index of commercial banks is measured and analysed dynamically. Finally, the Tobit model based on panel data is established for regression analysis. Put forward the conclusions of commercial banks which accord to the empirical analysis to deal with the impact of Internet financial countermeasures and suggestions.
Introduction
Since 2013, P2P platform has developed rapidly, the financing platform began to start, some banks, brokers also restructure the business model based on the Internet to accelerate the construction of innovative platform online. The development of Internet finance comes into the high-speed development stage. Commercial banking industry, as one of the three pillars of China's financial industry, is an important subject in the national economic system. In this context, this paper will explore the impact of Internet financial development on the efficiency of commercial banks innovation, which is of great significance for commercial banks to respond Internet finance impact. Economist Sipler argues that financial innovation is the most positive for financial institutions that seek to maximize profits 1 . The Economist William Slpa argues that innovation is the product of economic impetus, and in financial activity, occasional observations suggest that most financial results stem from financial stimulus 2 . On the basis of MOA theory and text analysis method, Li Wenliang explores the relationship between Internet finance and commercial bank's innovation performance 3 .TAN Zhengxun uses the SBM model considering both nonperforming loans and slack variables to measure the efficiency of China's commercial banks 4 . XIANG XiaoDong combines the idea of network DEA and weight balance cross efficiency and constructs the cross efficiency evaluation model of each subsystem and chain system of commercial banks 5 . WANG JianKang conducts a comparative study of the similarities and differences between Internet financial products and commercial banks 6 . HAN HongWen conducted an analysis of the relationship between Internet Finance and Commercial Banks from the Perspective of Dualism 7 .
Through the combing of the existing literatures, it is found that there are few scholars who study quantitative research on the development of Internet influence the innovation efficiency of commercial banks. This paper will focus on the innovation efficiency of commercial banks and the impact of Internet financial development on the innovation efficiency of commercial banks.
Evaluation of innovation efficiency of commercial banks

Innovative input-output indicators
Based on the actual situation of Chinese commercial banks and the availability of data, this paper chooses fixed assets, intangible assets, employees and management fees as inputs for innovation efficiency evaluation, and the intermediary business income is used as a measure of the efficiency of commercial banks outputs.
Static analysis of innovation efficiency based on BCC model
This paper uses Deap 2.1 software to calculate the efficiency of 14 sample banks, as shown in Table 1 . (1)It can be seen from Table 1 comprehensive innovation efficiency is only 0.51, and its pure innovation efficiency is1, indicating that its scale efficiency is less than1. Agricultural Bank of pure innovation efficiency ranking is still located in the bottom position of 14 banks, and its pure innovation efficiency is very low.
Dynamic analysis of innovation efficiency based on Malmquist Index
In order to analyze the trend of innovation efficiency of 14 commercial banks, this paper uses Malmquist index model to make up the static DEA model which cannot analyze the panel data. Overall, Total factor productivity TFP of 14 commercial banks is greater than1, with an average annual growth rate of 12.8% from 2009 to 2015. During this period, the level of innovation of commercial banks in China has improved. Joint-stock commercial banks TFP grew at an average annual rate of 19.5%, higher than 11.3% of urban commercial banks and 6.6% of state-owned commercial banks. In recent years, in the fierce competition with large commercial banks and Internet finance, the joint-stock commercial banks have made breakthroughs in business innovation and diversification innovation. The growth rate of the joint-stock commercial banks is the highest growth rate of 26.7%; the fastest growing city commercial banks in Shanghai Bank, the average annual growth rate of 30.2%; state-owned commercial banks in the average annual the slowest growth rate was only 4.6%. TFP growth of commercial banks is driven by technological progress, technological progress, the average annual growth rate of 11.4%, joint-stock banks, city firms, state-owned banks were 14.7%, 10.9%, 7.2%. The technical efficiency level of commercial banks is only 1.012. the average annual growth rate is 1.2%. Although the annual growth rate is relatively small, commercial banks are still growing year by year.
The analysis of the impact of internet financial development on the innovation efficiency of commercial banks
Influencing factors
In order to analyze the influence of Internet financial development on the innovation efficiency of commercial banks, considering the efficiency of DEA-BCC model, the value range is between 0 and 1, and the value is cut off at 0. In this paper, the Tobit model is established on the basis of DEA analysis. Based on the comprehensive innovation efficiency of 14 commercial banks as the dependent variable, this paper constructs the Tobit model with the Internet finance, the scale of the bank assets, the traditional business income and the holding nature as the independent variables. The Tobit model is as follows: This paper will select the third party payment and P2P transaction size as the representative of Internet finance. The meaning of the variables is shown in Table 4 : 
Tobit regression analysis
Stata 13.1 software is used for Tobit regression analysis in this paper, the specific results are shown in Table 5 . The explanatory variable coefficient of Internet financial transaction is -0.099, and it is significant at 10% level, which shows that the development of Internet finance has a significant negative impact on the efficiency of commercial banks' comprehensive innovation. With the development of Internet finance, commercial bank innovation Efficiency is declining. The business income of commercial banks is affected by the financial development of the Internet, and thus force it to carry out the innovation of the business and service types to a certain extent, but it takes some time to promote new business and service types. The explanatory variable coefficient of bank assets is 0.046, and it is significant at 5% level, which indicates that the scale of bank assets has a significant positive impact on the innovation efficiency of commercial banks. The explanatory variable coefficient of capital adequacy ratio is 0.037, and it is significant at 5% level, which indicates that the capital adequacy ratio has a significant positive impact on the innovation efficiency of commercial banks. The explanatory variable coefficient of bank management cost is -0.258, and it is significant at 1% level, which shows that the cost of bank management has a significant negative impact on the innovation efficiency of commercial banks. The explanatory variable coefficient of bank's innovation income is 0.337, and it is significant at 1% level, which shows that the innovation income of commercial banks has a significant positive impact on the innovation efficiency of commercial banks. The explanatory variable coefficient for holding properties is -0.403 and is significant at the 1% level. It shows that state-owned large banks have a significant negative impact on the efficiency of comprehensive innovation of commercial banks compared with non-state banks. In terms of changes in the financial environment, non-state banks have better resilience and resilience than state-owned banks, and have a higher lead in innovation efficiency.
Conclusion and suggestion
Overall, it is found that the comprehensive innovation efficiency of commercial banks is high, but the innovation efficiency gap between urban commercial banks, state-owned banks and joint-stock commercial banks is obvious. Through the analysis of Malmquist index, the growth rate of TFP in 14 commercial banks is more than1, the average annual growth rate is 12.8%. Based on the analysis of the impact of Internet financial development on the innovation efficiency of commercial banks, it is found that with the rapid development of Internet finance, the innovation efficiency of commercial banks has been significantly affected negatively. Commercial banks need to improve innovation efficiency from talent, product, technology, management and organization. Firstly, commercial banks should take the initiative to tap, cultivate innovative talents, the establishment of an open innovation sector, increase investment in the innovation sector. Secondly, commercial banks should actively develop new financial products, explore new financial services, customization of personalized products for special customers, especially the "long tail customers." Thirdly, commercial banks should strengthen technological innovation, grasp the development opportunities of block chain technology, and actively set up relevant organizations or alliances, strengthen the exchange of financial interbank and block industry applications. Banks can absorb learning and use of Internet technology to promote the efficiency of financial services for a significant increase. Finally, commercial banks should also strengthen management innovation, comprehensively improve the management level, reduce costs, pay attention to improve the existing funds, personnel, institutions and other inputs utilization.
